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Project Owners’ Motivation for Delivering Green Building Projects  
 
Abstract 
Project owners play a vital role in delivering green building projects in the building sector. 
However, their motivation for overcoming the barriers impeding them from effectively 
delivering green building projects in the building sector is currently unknown due to limited 
studies on the subject. Therefore, this study investigated project owners’ motivation for 
delivering green building projects by surveying 150 Green Star Accredited Professionals 
(GSAP) – who are the representatives of project owners’ interests in delivering green 
building projects in the Australian building sector. Using exploratory factor analysis (EFA), 
and thereafter confirmatory factor analysis (CFA), findings revealed that project owner’ 
drivers of motivation for delivering green building projects can be classified into internal 
(INT) and external (EXT) motivation, with no significant difference between government and 
private sector project owners, and between commercial and non-commercial building owners. 
Additionally, INT and EXT complement each other in driving project owners’ motivation for 
delivering of green building projects. The findings provide practical implications for 
promoting green building practices in the Australian building sector, especially for devising 
and formulating government policy incentives. Although this study is domiciled in Australia, 
findings can be extended to developed countries such as the US and UK where building 
project owners are actively involved in green building development.  
Keywords: Building sector, factor analysis, green building projects, motivation, project 
owners, proxy 
Introduction 
Building activities, ranging from extraction, processing and transportation of raw materials, 
to design, construction, operation and demolition of built product adversely affect the 
environment and the ecosystem (Zou & Couani, 2012) in form of excessive resources use and 
wastages, greenhouse gas (GHG) emission (Ozorhon, 2013). According to Morris (2013), 
Australia’s per capita GHG emissions are the highest of any OECD country and are among 
the highest in the world. Approximately 19-23 per cent of the GHG results from energy use 
in the building sector (Hall, 2010).  Energy use in residential buildings, for instance, accounts 
for 7.9% of Australia’s total energy use (Aye, Charters, Fandiño, & Robinson; Victoria, 
2010). At 2009, energy use in commercial buildings was 135 petajoule (PJ), 3.5% of the 
year’s total, and it was expected to rise by 24% over the period 2009 to 2020, reaching just 
under 170 PJ by 2020 (COAG, 2012). These figures clearly reflect the effect of building 
sector on the environment.    
To tackle the adverse effect of building activities on environment, green building – which is 
the practice of creating constructed products by using best-practice, clean and resource-
efficient measures from the extraction of the raw materials to the demolition and disposal of 
its components (Hwang & Tan, 2012; Ojo, Mbowa, & Akinlabi, 2014) has emerged as the 
guiding and encouraged paradigm of development in the building sector (Dobson, Sourani, 
Sertyesilisik, & Tunstall, 2013). Various studies have revealed that green building can 
significantly reduce the adverse effects of building activities such as GHG emission. For 
instance in Europe, the implementation of green building projects can reduce energy 
consumption by 42%, the total GHG by 35%, materials extraction by 50% and water usage 
by 30% (European-Commission, 2011). Similarly in Australia, energy demand in the building 
sector can be halved by 2030 and  by over 70 percent by 2050, thereby delivering extra 
savings of 30-35 percent over the whole building sector (AIA, 2008b). On the global 
landscape, the energy consumption in both new and existing buildings can be cut by an 
estimated 30 to 80 percent with potential net profit during the building life-span (UNEP, 
2009). Hence, more than ever, it has become increasingly important to shift towards green 
building practices in the building sector. 
Compared with other building project participants, project owners play a more important role 
in making the decision for the delivery of green building projects (Diyana & Abidin, 2013; 
Yates, 2014). Their motivation is key to ensuring that they constantly engage in the green 
building practice (Cole, 2011; Olanipekun, 2016). Diyana and Abidin (2013) stated that the 
right motivation will provoke the interests of project owners towards delivering green 
building projects. Similarly, Bornais (2012) found that motivation provokes owners’ active 
and deliberate participation and involvement in the delivery of green building projects 
towards successful delivery performance.  
However, the underlying drivers of project owners’ motivation for delivering green building 
projects are currently unknown (Beheiry, Chong, & Haas, 2006; Windapo, 2014). Previous 
studies which investigated the motivation for delivery green building projects were narrow in 
scope, focusing only on subjective views of individuals in a Canadian University (Li, 
Strezov, & Amati, 2013), and media articles on 24 education green buildings projects in 
Australia (Richardson & Lynes, 2007). Other studies focused on the perspectives of 
contractors (Qi, Shen, Zeng, & Jorge, 2010), and other building stakeholders such as 
architects and engineers (Ahn, Pearce, Wang, & Wang, 2013; Cole, 2011; Feige, Wallbaum, 
& Krank, 2011; Wallbauma et al., 2010). There is still need for further research focusing on 
project owners because of their important role of decision making for delivering green 
building projects. In fact, many project owners are still reluctant to implement green building 
practices, especially with barriers such as economic infeasibility, limited awareness, 
legislation and regulation challenges (Gan, Zuo, Ye, Skitmore, & Xiong, 2015). 
Therefore the aim of this study is to determine the project owners’ motivation for delivering 
green building projects. Consequently, implications to improve their motivations for 
delivering green building projects can be obtained. The remainder of this paper is structured 
as follows. First, a review of literature related to the role of project owners and variables of 
motivation for delivering green building projects is presented. This was followed by a 
description of the research method and presentation of the research findings prior to the 
conclusion, limitation and recommendations. 
The Role of Project Owners in Green Building projects 
The project owner is the financier of a building project (Krane, Olsson, & Rolstadås, 2012), 
whose requirements are to be satisfied and whose core business will be enhanced through the 
undertaking of a building project (Kelly, 2007; Krane, et al., 2012). Project owners are the 
most important participants involved in the delivery of green building projects because they 
are responsible for the whole project delivery process (Korkmaz, Horman, & Riley, 2009), 
providing information concerning the mission and the overall aim of the project (Elforgani, 
Alnawawi, & Rahmat, 2014). According to Diyana and Abidin (2013), the project owners 
occupy key decision making role, especially in respect to driving the implementation of 
sustainable building features (Yates, 2014), which has placed them at the centre of success of 
the project delivery of green building projects (Robichaud & Anantatmula, 2010). This is also 
acknowledged among building stakeholders who describe project owners as key change 
agents for sustainable design and construction (Ahn, et al., 2013). The active participation 
and involvement of project owners in the delivery of green building projects, otherwise 
regarded as owner commitment (Franz, Leicht, & Riley, 2011; Korkmaz, 2007), can ensure 
successful delivery performance (Bornais, 2012). Despite their contributions, the motivation 
of project owners for delivering green building projects is currently unknown, and it remains 
a research issue (Beheiry, et al., 2006).  
Motivation for Delivering Green Building Projects  
The concept of motivation as means of driving the delivering of green building projects in the 
building sector has been extensively propagated in the literature (see (Feige, et al., 2011; Li, 
Yang, He, & Zhao, 2014; Nishida & Hua, 2011; Olanipekun, Xia, & Skitmore, 2016; 
Richardson & Lynes, 2007; Wallbauma, et al., 2010). Motivation is described as the 
necessary means for accelerating the change from conventional to green building practices 
(Feige, et al., 2011). Cole (2011) stated that motivation is the key for ensuring that various 
building stakeholders such as project owners, developers, constructors etc. constantly engage 
in green building practices while Diyana and Abidin (2013) stated that the right motivation 
will provoke the interests of project owners towards delivering green building projects. By 
definition, motivation in green building context refers to the drivers which compel people 
towards delivering green building projects in the building sector (DuBose, Bosch, & Pearce, 
2007). According to Wallbauma et al. (2010), this operates by transforming the behaviour of 
project owners from the conventional building practice model towards the green building 
practice model in the building sector. 
As a result of the environmentally sustainable design (ESD) features and principles of green 
buildings (Leaman, Thomas, & Vandenberg, 2007), there is improved quality of for users 
and/or occupiers (Nwokoro and Onukwube, 2011), especially in terms of the comfort of the 
indoor atmosphere and healthiness (Zainul Abidin, 2009). According to Kato, Too and Rask 
(2009), this benefit of green building is a psychological attraction or motivation why users 
prefer green building occupation. Additionally, it is a motivation for green building 
development, especially the commercial green building developments, where the quality of 
life of users and/or occupiers increases employee productivity and reduces absenteeism 
(Armitage, Murugan and Kato; 2011; Purdy and Best, 2012; Ang and Wilkinson, 2008; 
Feltes, 2007). The delivering of green building projects can also be motivated by the values, 
norms, believes and social concerns of actors. Similarly, this is a psychological process that 
describes the needs or wants that drives behaviour of a person or a group of people (Joachim, 
Kamarudin, Aliagha, & Ufere, 2015). For instance, the delivering of green building projects 
can result from altruistic belief that unsustainable practice and its effects on man and 
environment are real and detrimental (Aliagha, Hashim, Sanni, & Ali, 2013; Choi, 2010; 
Joachim, et al., 2015).  Identity and enhanced reputation in the society or a community of 
professional practice is a motivation for green building practices, especially for large project 
owners. As revealed by Li, et al. (2013) “lofty image among competitors” is the core driver of 
motivation for delivering green building projects in Australian universities. Furthermore, 
persuasive influence or inspiration is also a motivation delivering of green building projects 
(Olanipekun, et al., 2016). According to (DuBose, et al., 2007), the persuasive influence of 
green advocates, champions or leaders often serve as impetus for green building practices.  
Previous studies such as Zhang and Liu (2014) in the Chinese building sector revealed that 
green building projects command high market appeal in form of higher demand and rental 
values as well profits accruable. Although the market success of green building projects can 
be attributed to favourable economic policies of the government (Queena & Edwin, 2008), 
project owners, and developers in certain settings, consider market appeal as motivation for 
delivering green building projects (Hwang and Tan, 2010; Weeks, 2010). The government 
plays critical role in motivating the delivering of green building projects. Through the 
instrumentation of either legislation or executive orders, the government makes incentive 
policies or programs which serves as motivation for delivering green building projects (Li, 
Yang, He and Zhao, 2014).  The incentive policies or programs of the government could be 
financial in nature, in form of tax reduction and reliefs, preferential loans, special fund and 
grants, rebates and subsidies, which result to financial gains for project owners (Cotten, 2012; 
Olanipekun et al., 2016). That is, financial incentives compensate for the additional costs of 
sustainable building measures associated with green buildings projects (Gündeş & Yıldırım 
(2016). The incentive policies or programs of the government could also be non-financial, 
which eases and reduces the administration and technicalities involved in delivering green 
building project developments, and at the same time, saving time and money in the process 
(Choi, 2010; Cotten, 2012). For instance, the expedited permitting allows for streamlined 
permitting process for buildings, plans, and sites that achieve a certain level of sustainability, 
which further results to cost and time savings (AIA, 2008a). Others could be in form of 
density bonus (Choi, 2009), technical assistance (Perkins, 2010), ceremonial awards or 
recognitions (Cotten, 2012) and so on. In order to determine the motivation for delivering 
green building projects, the motivations for delivering green building projects, summarised 
on Table 1, were assessed from project owners’ perspectives in the Australian building sector 
context. 
Table 1: Variables of Motivation for Delivering Green Building Projects 
Descriptor Description 
M1 Improved quality of life for the use of green building projects 
M2 Market appeal of green building projects 
M3 Enhanced reputation for green building ownership 
M4 
Altruistic or personal moral norms and values that are pro-
environmental and provoking green building intent 
M5 Persuasive influence of green advocacy champions or leaders 
M6 Financial incentives from the government 
M7 Non-financial incentives from the government 
 Although there are various variables of motivation for delivering green building projects, it 
remains unclear how project owners can be influenced. According to Li, et al. (2013), further 
investigation in this direction is needed for better understanding of motivation, from project 
owner’s perspective, for delivering green building projects.  
Research hypotheses 
The motivation for delivering green building projects can vary depending on the interests of 
the actors involved, including project owners (Feige, et al., 2011). As project owners, the 
government, which uses public resources develops green building projects in order to show 
commitment and responsibility to rule of law or acceptable practices that pertains to 
sustainability (Bond, 2010; (Bond, 2010); Theaker and Cole, 2001; Yunna and Ruhang, 
2013). Similarly, individuals or corporate organisations, which use private resources can have 
different motivations, such as societal reputation or niche for delivering green building 
projects (Love, Niedzweicki, Bullen, & Edwards, 2012; Zuo, Read, Pullen, & Shi, 2012). 
Therefore: 
Hypothesis 1: There is significant difference in the motivation of government and 
private ownerships of green building projects  
The project owners’ motivation for delivering green building projects of different uses is 
varied.  For instance, the delivering of commercial green building projects is commonly for 
commercial gains or factors leading to gains such as improved productivity (Hall, 2010). 
Additionally, the educational green building projects, especially for higher education, could 
be for enhanced reputation (Li, et al., 2013), while health green building project could be for 
improved public health quality (Franz, Leicht, & Riley, 2013). Using the classification of 
Building Code of Australia (BCA) of building use, green building use could be broadly 
classified into commercial such as offices, retail and industrial centres and non-commercial 
such as education, residential and health facilities. Therefore: 
Hypothesis 2: The project owners’ motivation for delivering commercial use green 
building projects is significantly different from non-commercial use. 
Research Methods 
Questionnaire Design 
Survey questionnaire is usually employed in motivation research either for asking why 
participants behaved or acted in relevance to the situation or for asking participants to rate 
their agreement (or otherwise) with reasons why they will behave or act in relevance to the 
situation (Gagné & Deci, 2005; Vallerand, 2004). Consequently motivation research in 
construction management has predominantly relied on survey questionnaire for collecting 
data on participants’ motivation for different subjects (See (Dulaimi, Ling, & Bajracharya, 
2003; Kaming, Olomolaiye, Holt, & Harris, 1998)). Hence this research employed a 
quantitative research approach using survey questionnaire for data collection.  
The questionnaire was structured into two sections. The general section contained questions 
on the background information, and the extent of involvement of the participants in 
delivering green building projects in the building sector. The main section of the 
questionnaire was based the variables of motivation for delivering green building projects 
identified from the literature, coded (M1-7), described and presented on Table 1. The 
participants were asked to indicate how they were influenced by the respective variables of 
motivation in form of affirmative question by selecting their most recently completed green 
building projects in Australia. The variables were ranked on a five-point Likert scale that 
ranged from 1 as ‘very low influence’ to 5 as ‘very high influence’. With the use of five point 
Likert scale, it was easier for participants to easily decide their view point (Chew, 2013). A 
“don’t know” option was offered in the questionnaire as a standard procedure for the 
participants who were unable to answer corresponding questions (Xiong, Skitmore, & Xia, 
2015b).  
Participants and Procedures 
The aim of this study was to scientifically determine the motivation for delivering green 
building projects from project owners’ perspectives. In the global context, the project owners 
in the Australian building sector are very active, with over a thousand green building projects 
delivered since 2004 (GBCA, 2016). Those owners were thus the targeted participants in the 
study. However project owners are not easily accessible, therefore the Green Star Accredited 
Professionals (GSAP) were asked to provide the responses for the project owners. Proxy 
response is a widely acceptable technique of data collection in survey research, as an 
alternative when target respondents are not available or incapable of participating in research 
survey (Macarthur, Dougherty, & Pless, 1997; Wolinsky, Jones, & Wehby, 2012). In addition 
proxy response for survey research is more pervasive in the fields of health (Elliott, Beckett, 
Chong, Hambarsoomians, & Hays, 2008) and household management (King, Cook, & 
Childs).Despite its importance, proxy response is less widely acknowledged and adopted in 
construction research. Pheng and May (1997), for instance, used proxies for quality system 
managers in construction companies in Singapore, while Ng and Tang (2010) also regarded 
the consultants as the proxies for project owners in their study of critical success factors for 
labour intensive sub-contractors in Hong Kong.  
The validity of the technique is increased because GSAP are employed by project owners to 
represent their interests in delivering green building projects (Dimovski & O’Neill, 2015).  
Additionally, the (GSAP) are the trained and registered members of the Green Building 
Council of Australia (GBCA) with the knowledge of sustainable building design and 
maintenance in the Australian building sector (Smith & Earl, 2009; Waters, 2015).  
In order to enhance generalization of research outcomes, the total of 1073 GSAP registered 
on the database of GBCA as at October, 2015 were included as targeted participants in the 
study.  The survey questionnaire, which was designed using the Queensland University of 
Technology (QUT) Key Survey platform, was sent through email to all the participants. 
Reminder was scheduled and sent to the participants who were yet to complete the survey, 
and those who have started but yet to complete the survey on two occasions, at one month 
interval.  The survey was finally closed on the 25th of March, 2016, after a period of six 
months.  
The total of 262 responses were obtained and recorded on the QUT key survey platform 
database, representing 24% response rate. This is comparable to past studies on motivation in 
the building sector. For instance, Ahn, et al. (2013) and Qi, et al. (2010) have 450 cases each 
and 22% and 27.33% response rates respectively. In order to ensure the validity of findings, 
only responses from the participants who have represented project owners in the practical 
delivery of Green Star rated building projects were selected. 161 out of 262 participant 
responses were qualified on this basis. Additionally, 11 responses which had missing values 
in one or more of the specified variables was deleted listwise. Therefore 150 responses were 
valid for further analysis.  
The information about the proxy respondents’ and project owners’ background information is 
contained on Table 2. Among the respondents, 43% are primarily environmental 
sustainability development (ESD) consultants in the building sector, followed by Architects 
(13%), Building Services Engineers (12%), Project Managers (9%), Energy Consultants (8%) 
and others (15%). Majority of the respondents (69.3%) are well experienced (>5 years) in 
delivering green building projects. The majority of the type of project owners represented by 
proxies are private ownership (n=103; 68.6%), comprising individual, corporate and 
individual and corporate ownerships, followed by government ownership (n=40; 26.6%), and 
lastly the public and private ownership (n=7; 4.8%). The highest number of most recently 
executed green building projects by the project owners, identified by the proxies are office 
(n=78), educational (n=31) and residential types (n=17). The least are the health and 
industrial types (4 in number each). By this, there is more private ownership of green 
building projects in Australia, possibly accounting for the high number of office green 
building projects (78 in number). Lastly, over half of the most recently executed green 
building projects by the project owners are 5 Star rated, followed by 6 Star and 4 Star. 
 
Table 2: Respondents background information 
Description Percent 
Primary profession of respondents 
Environmental sustainability development 
(ESD) consultants 43 
Architects 13 
Building services engineers 12 
Project managers 9 
Energy consultants 8 
Others 15 
Year of experience of respondents ≤5 years 30.7 
>5 years 69.3 
Type of project ownership 
represented by proxies 
Individual ownership (Private) 8.6 
Corporate ownership (Private) 58 
Individual + corporate ownership (Private) 2 
Individual + government ownership 
(Public private) 0.8 
Corporate + government ownership (Public 
private) 4 
Government ownership (Public) 26.6 
Case green building projects and 
use as identified by proxies 
(n=150) 
78 Office green building projects 
 31 Education green building projects 
 17 Residential green building projects 
10 Public green building projects 
 6 Retail green building projects 
 4 Health green building projects 
 4 Industrial green building projects  
Green star ratings of case projects 
4 Star 6 
5 Star 52.7 
6 Star 41.3 
 
Data Analysis 
Similar to Hon, Chan, and Yam (2012), data were randomly split into calibration sub-sample 
and validation sub-sample for data analysis. The calibration sub-sample data were analysed 
with exploratory factor analysis (EFA) in IBM SPSS statistics 21 – which helped to find the 
latent structure of the dataset by uncovering common factors empirically (Hooper, 2012). The 
principal axis factoring (PAF) extraction method was selected because it yields more stable 
loadings than other methods of factor extraction such as principal components analysis (PCA) 
(De Winter & Dodou, 2012). There is no rule for determining interpretation cut-off 
(Pohlmann, 2004), but a factor loading of 0.4 is recommended for increased factor saturation 
(Ferguson & Cox, 1993). Kaiser’s criterion, scree test and Horn’s parallel analysis were used 
in a rather complimentary manner to determine the number of factors to be extracted. 
However, Horn’s parallel analysis is regarded as the most accurate (Pohlmann, 2004) given 
the tendencies of both Kaiser’s criterion and scree test to overestimate the number of factors 
to retain (Hayton, Allen, & Scarpello, 2004). Of the two major methods of factor rotation, 
namely: orthogonal and oblique, the latter method was used because it allows factors to be 
correlated (Hooper, 2012). Although there remains a controversy about the correlation of 
factors in the broader field of motivation (See Ryan, Mims and Koestner, 1993; Deci, 
Koestner and Ryan, 1999). The variables of motivation were also subjected to Cronbach’s 
alpha test for internal consistency and reliability so as to prevent inconsistent measurement 
results (Xia, Xiong, Skitmore, Wu, & Hu, 2015). 
Thereafter, confirmatory factor analysis (CFA) was used to validate the factors derived from 
the EFA analysis on the validation sub-sample in AMOS 22.0.0 (Arbuckle, 2010). The 
skewness and kurtosis coefficients of the data were calculated in order to assess the 
multivariate normality (Xia, et al., 2015). Multivariate normality of variables is required in 
CFA so as to prevent inflation of model fitting; skewness and kurtosis coefficients ranging 
from -1 to +1 indicate normal data distribution (Ferguson & Cox, 1993; Xiong, Skitmore, & 
Xia, 2015a). Where data is non-normal, Xiong, et al. (2015a) recommended the use of 
maximum likelihood means of estimation to moderate violations of normality. In addition, 
bootstrapping – which is a resampling procedure whereby multiple subsamples of the same 
size as the non-normal data are drawn randomly, with replacement, from the non-normal 
data, is necessary to provide data for empirical investigation of the variability of parameter 
estimates and indices of fit (Byrne, 2010).  
Model fitting is an important step in CFA for assessing whether the hypothesized model 
matches the observed data (Albright, 2006) by utilizing chi-square goodness of fit statistics 
(2) and fit indices (Hu & Bentler, 1999). In relation to the degree of freedom (df), the  
should be small enough, ≤ 2 or 3 for the model to adjudged as fitting the data (Albright, 
2006). However  values are biased based on the size of data, whereby large data sample 
turns out large values which suggests a bad model fit, and vice versa (Yadama & Pandey, 
1995). As a result,  is not a good measure of fit, especially for data sample <100 (Yadama 
& Pandey, 1995).  
Fit indices were designed to avoid some of the problems of sample size thereby reducing the 
complications in test (Hu & Bentler, 1999; Prudon, 2014). Common fit indices include the 
Normed Fit Index (NFI), Goodness-of-Fit Index (GFI), Relative Fit Index (RFI), Adjusted 
Goodness-of-Fit Index, Comparative Fit Index (CFI), and root mean square error of 
approximation (RMSEA) (Byrne, 2005; Hu & Bentler, 1999; Schreiber, Nora, Stage, Barlow, 
& King, 2006). A model is fit when NFI, GFI, RFI, AGFI, CFI indexes are >0.9 (Byrne, 
2010), though CFI index could be >1.0 because it is non-normed (Prudon, 2014). In addition, 
RMSEA index ranges from 0 to 1, while index closer to zero indicates a good fit and index = 
0 indicates a perfect fit (Prudon, 2014). However, similar to , RMSEA has sample size 
constraints, by tending to over-reject true-population models at small sample size and thus are 
less preferable when sample size is small (e.g., N < 250) (Hu & Bentler, 1999; Shadfar & 
Malekmohammadi, 2013). 
In addition to model fit, there is need to assess the construct validity – which includes the 
convergent validity and discriminant validity (Xiong, et al., 2015b). To assess the convergent 
validity, the standardized regression weights and the squared multiple correlations (SMCs) 
for each item were calculated. According to Xiong, et al. (2015a), an acceptable convergent 
validity is when the standardized regression weight for each item is highly significant and 
above 0.5. The average variance extracted (AVE) was calculated to assess the discriminant 
validity (Xiong, et al., 2015a). According to Hon, et al. (2012), the discriminant validity (that 
constructs in the model are significantly different from one another) is affirmed when the 
AVE of a factor is greater than its squared correlations with other factors.  
Analysis Results 
Exploratory Factor Analysis  
The 7 variables (M1-7) of motivation for delivering green building projects in the building 
sector were subjected to EFA with the PAF extraction method. Assessing the suitability of 
the data for factor analysis, the Kaiser-Meyer-Olkin (KMO) value of 0.791 indicated 
sufficient sampling adequacy (Williams, Brown, & Onsman, 2012), while the Bartlett’s test 
of sphericity ( 250.464; df = 21) is significant at ρ < 0.01, which indicated that the 
correlations were sufficiently large for EFA (Hooper, 2012). In line with Hon, et al. (2012), 
the correlation matrix contained numerous coefficients of 0.3 and above, and the factor 
loading cut-off was fixed at 0.4. On this basis, there was no item removed. On one hand, the 
communalities of all variables were above 0.4, indicating the presence of patterned 
relationship, while on the other hand, less than 0.9, indication that there is no problem of 
multicollinearity (Yong & Pearce, 2013). The ratio between the 75 cases of the calibration 
subsample and the 7 variables is 10:1, indicating a stable factor structure (Ferguson & Cox, 
1993).    
 
Figure 1. Scree plot of EFA 
The PAF revealed the presence of two factors with eigenvalues exceeding 1. This conforms 
to the results of the both the scree plot test (Figure 1) and Horn’s parallel analysis (Table 3). 
Horn’s parallel analysis is more accurate in determining the number of factors to be extracted 
(Pohlmann, 2004), the first (3.262 > 0.775) and second (0.984 > 0.503) eigenvalues extracted 
from the actual data were larger than the corresponding 95th percentile random data 
eigenvalue, and thus were retained for interpretation (Ledesma & Valero-Mora, 2007). The 
two factors explained a total variance of 63.23%, with factors 1 and 2 accounting for 47.77% 
and 15.45% respectively (Table 4). In EFA, oblique rotation supports the correlation among 
factors while orthogonal rotation not. However, within the broader field of motivation study 
in psychology, various assumptions and propositions support both oblique and orthogonal 
rotation. For example, Ryan, Mims, & Koestner (1983) and (Amabile, 1993) opinioned that 
the extrinsic motivation – which is the doing of an action in order to obtain separable 
outcomes such as rewards enhanced the intrinsic motivation for the same action. 
Contrastingly, others argued that the performance of action resulting from the inherent 
satisfaction or the intrinsic motivation is undermined by elements of extrinsic motivation 
such as rewards (Deci, Koestner, & Ryan, 1999; Gagné & Deci, 2005). To solve this 
controversial issue, separate use with both orthogonal and oblique rotations were conducted 
and each yielded correlations among factors ≥0.32 (r = 0.446), meaning that there was 10% 
(or more) overlap in variance among factors, enough variance to warrant oblique rotation 
(Brown, 2009; Hooper, 2012). Thus, the PAF with oblique rotation was adopted finally. The 
Cronbach’s alpha values for factors 1 and 2 are 0.851 and 0.853 respectively, well above the 
acceptable indication of the internal consistency of factors, being 0.7 (Xiong, et al., 2015a).  
Table 3: Comparison of the Eigenvalue from PAF and Criterion Values from Horn's 
Parallel Analysis 
Factor Actual eigenvalue from PAF 
Criterion value from parallel 
analysis 
Decision 
INT 3.344 3.262 Accept 
EXT 1.082 0.984 Accept 
 
It could be seen that four variables loaded under factor 1, namely M1, M3, M4 and M5, is 
synonymous with internal motivation (INT) identified in (Olanipekun, et al., 2016). 
Similarly, four variables loaded on factor 2, namely M2, M6 and M7, is synonymous with 
external motivation (EXT) (Olanipekun, et al., 2016).  Apparently, the internal motivation 
factor is more important, having the highest eigenvalue of 3.344 and accounting for 47.777% 
of the variance in the dataset, while the external motivation factor accounting for 15.454% of 
the variance in the dataset. This provides some clarification to Olanipekun, et al. (2016) 
which could not identify the most effective of INT and EXT for delivering green building 
projects.  
Table 4: Pattern and Structure Matrix for EFA and Direct Oblimin Rotation of the Two-
Factor Solution of the Motivations for Delivering Green Building Projects in the Building 
Sector 
  Pattern coefficients Structure coefficients 
Communalities 
Item number 1 2 1 2 
Factor 1, internal motivations for delivering green building projects (eigenvalue = 3.344; 
percentage of variance = 47.777; cumulative percentage = 47.777 
M1 0.801 0.055 0.828 0.443 0.688 
M3 0.788 -0.110 0.735 0.272 0.550 
M4 0.818 0.054 0.844 0.450 0.715 
M5 0.633 0.077 0.67 0.383 0.454 
Factor 2, external motivations for delivering green building projects (eigenvalue = 1.082; 
percentage of variance = 15.454; cumulative percentage = 63.231 
M2 0.091 0.722 0.440 0.766 0.593 
M6 -0.097 0.946 0.360 0.899 0.815 
M7 0.056 0.754 0.420 0.781 0.612 
Note: The major loadings are bolded 
 
Confirmatory factor analysis  
CFA was conducted on the validation sub-sample to confirm the two-dimension structure of 
the motivation for delivering green building projects derived from EFA. Multivariate 
normality of variables based on the data was marginally satisfied, whereby the skewness 
values of all the 7 variables involved range from -0.059 to 1.104, and the kurtosis values are 
from -0.014 to -1.148, with two variables slightly more flattened than normal distribution. As 
a result, the maximum likelihood method of estimation at 300 bootstrapping was carried out 
to generate the parameter estimates and indices of fit. Results show that the CFA model fits 
the data well;  = 10.056; /df = 0.774 < 2; df =13; ρ = 0.689 > 0.05; (NFI = 0.968; GFI = 
0.959; RFI = 0.948; AGFI = 0.911) > 0.9; CFI = 1.00; RMSEA = 0.00. As shown in Table 5, 
all the paths from the observed variables to the latent factors are significant, ranging from 
0.758 to 0.938, all above the commonly recommended and adopted threshold for 
standardized factor loading in construction management research (e.g. (Hon, et al., 2012; 
Oladinrin & Ho, 2015; Xiong, et al., 2015b). 
Of the convergent validity, all the standardized regression weights and the SMCs (Table 5) 
were highly significant at values above 0.5, which indicated acceptable convergent validity of 
factors (Xiong, et al., 2015a). The covariance between factors 1 and 2 is significant (ρ< 0.05) 
at 0.45, but not large enough (≥0.85) to cause multicollinearity or discriminant validity 
problems (Kenny, 2016). The results of the discriminant validity test in Table 6 showed that 
the structure has dissimilar constructs for the two factors because the AVE of factor 1 (INT = 
0.649) and factor 2 (EXT = 0.736), are greater than the squared factor correlation between 
INT and EXT (R2 = 0.230) (Hon, et al., 2012). Finally the internal consistency of observed 
variables within a latent variables, otherwise known as construct reliability, and calculated 
based on Equation 1, for INT and EXT are 0.808 and 0.821 respectively, above the “good 
quality” level of 0.70 (Bagozzi & Yi, 1988) (CFA16).  As shown in Figure 2, the final model 
consisted 7 observed variables (M1-M7), shown in square boxes. The latent factors (INT & 
EXT) are shown in ellipses with a covariance between them.  
 
  
Table 5: Standardized Regression Weights and SMCs 
  
  
        Standardised regression weights 
  
  
    AVE             INT            EXT 
  
           SMC 
Correlation             0.450 (0.280, 0.603) 
1st  order 
factor level 
M4 0.889 (0.786, 0.960) 
 
0.791 (0.617, 0.921) 
0.649 
M1 0.758 (0.559, 0.888) 
 
0.575 (0.313, 0.789) 
M3 0.758 (0.607, 0.875) 
 
0.574 (0.368, 0.766) 
M5 0.810 (0.656, 0.911) 
 
0.656 (0.430, 0.829) 
M6 
 
0.847 (0.705, 0.937) 0.718 (0.497, 0.887) 
0.736 
M7 
 
0.782 (0.648, 0.882) 0.611 (0.419, 0.778) 
M2   0.938 (0.839, 0.995) 
  
0.880 (0.704, 0.989) 
Note: Values in brackets are the 90% confidence interval values obtained by 300 bootstrap sample; all 
estimates are significant at ρ < 0.05 
 
Table 6: Discriminant Validity, Squared Factor Correlation of the First-Order Factor 
level of Motivation (M) 
 
Factors of motivations INT EXT 
Construct 
reliability 
INT 0.649a 
 
0.808 
EXT 0.230b 0.736a 0.821 
aAverage variance extracted 
bSquared factor correlation 
 
 Figure 1: Final CFA model of motivation for delivering green building projects 
 
Mann Whitney test of Hypotheses 
From the CFA, two latent factors, INT and EXT, accounted for variance in project owners’ 
motivation for delivering green building projects. For hypothesis 1, the Mann Whitney test 
was carried out to test whether the factors of motivation for delivering green building projects 
are significantly different between private ownership (n=88) and government ownership 
(n=36). Similarly for hypothesis 2, the test whether factors of motivation for delivering green 
building projects are significantly different between commercial (n=88) and non-commercial 
(n=62) green building owners was carried out. As shown on Table 7 for hypothesis 1, the  
INT for delivering green building projects is higher for private ownership of green building 
projects (Mean rank = 63.45) than the government ownership (60.18), while the contrary is 
for EXT (Mean rank = 61.41<65.15). For hypothesis 2, both the INT and EXT for delivering 
green building projects is higher for commercial (Mean rank = 75.97 & 77.65) than non-
commercial green building owners (Mean rank = 74.83 & 72.45). Although there are 
differences in the mean ranks of INT and EXT for both private and government ownership 
(Hypothesis 1), and for both commercial and non-commercial green building owners 
(Hypothesis 2), they are statistically insignificant at p > 0.05 (O’Brien & Castelloe, 2006). 
Therefore hypothesis 1 and 2 are rejected in this study.     
 
Table 7: Mann Whitney test result  
 
Factors Types of owners 
Mean 
rank 
U 
statistic Sig. Remarks 
Hypothesis 
1 
INT 
Private ownership 63.45 
1500.500 0.645 
Not 
significant Government ownership 60.18 
EXT 
Private ownership 61.41 
1488.500 0.588 
Not 
significant Government ownership 65.15 
Hypothesis 
2 
INT 
Commercial 75.97 
2686.500 0.870 
Not 
significant Non commercial 74.83 
EXT 
Commercial 77.65 
2539.000 0.447 
Not 
significant Non-commercial 72.45 
Note: Statistical significance at 5%  
 
Discussion  
The results show that project owner’ drivers of motivation for delivering green building 
projects can be classified into the internal (INT) and external (EXT) dimensions. The INT 
suggests that project owners are driven by volition or personal endorsement towards 
delivering green building projects (Olanipekun, et al., 2016; Ryan & Deci, 2000). 
Additionally INT characterises the fulfilment of certain psychological needs in terms of 
values, norms, beliefs or social concerns by delivering green building projects (Aliagha, et 
al., 2013; Joachim, et al., 2015; Olanipekun, 2016; Olanipekun, et al., 2016). For instance, 
Fiedler and Deegan (2007) found that psychological tendencies in form of social identity 
increases the engagement of owners of construction companies with environmental 
organisations, while persuasive influence increases environmental friendliness of project 
owners (Joachim, et al., 2015). Pro-environmentalism, which is a psychological belief was 
also found to lead to high green building density in Switzerland (Swidler, Salvi, & Syz, 
2011). 
Based on the standardised regression weights of the of the observed variables, INT of project 
owners for delivering green building projects is mainly accounted for by their altruistic 
beliefs in the detrimental effects of unsustainable practices (β=0.889), followed by the 
persuasive influence of green advocates or champions in the society (β=0.810). The other 
variables accounting for INT of project owners are improved quality of life for the use of 
green buildings (β=0.758) and their desire for social identity or enhanced reputation in the 
social setting (β=0.757). INT can therefore be very important for addressing the social and 
psychological barriers to delivering green building projects, especially for the private and 
commercial green building owners, who are mainly driven by INT (see Table 7). 
Contrastingly, EXT suggests that project owners are driven towards delivering green building 
projects in order to obtain some separable outcomes such as tangible rewards or benefits 
(Olanipekun, et al., 2016; Vallerand, 2004; Vansteenkiste, Lens, & Deci, 2006). In other 
words, actions are performed (motivated) because of their instrumental value (separable 
outcomes) (Ryan & Deci, 2000). Using the standardised regression weights of the observed 
variables, financial incentives which are provided by the government to compensate for the 
additional costs of sustainable building features or for financial gains (Cotten, 2012; Gündeş 
and Yildirim, 2016) majorly accounted for the EXT of project owners for delivering green 
building projects (β=0.8938). This is followed by the market appeal of green building 
projects especially in terms of high demand, rental values and profits accruable (β=0.847).  
Although the government plays important role through favourable policy making for high 
market appeal of green building projects (Queena & Edwin, 2008). The non-financial 
incentives, which is a way in which the government eases and reduces the technicalities and 
administration involved in the delivery process of green building projects also accounts for 
the EXT of project owners (β=0.782). Examples are expedited permitting which allows for 
streamlined permitting for building proposals which inculcate sustainable building principles 
(Choi, 2010; Rainwater, 2008) or demonstration projects to provide knowledge of green 
building process and strategies (Theaker and Cole, 2001).  
Due to the higher regression weight of financial incentives, it is more potent than non-
financial incentives for motivating project owners towards delivering green building projects 
in Australia. This sharply contrasts Olanipekun, et al. (2016) who revealed that non-financial 
incentives are more effective at encouraging green building development in the United States. 
This suggests that motivation for delivering green building projects has geographical 
implications. While in the US, project owners, especially private ownerships, show little or 
no interest in financial incentives because they believe it is inadequate to compensate for the 
additional costs of sustainable building measures associated with green buildings projects 
(Choi, 2010), the contrary is for project owners in Australia. Although in Australia, the INT 
is the major motivation for delivering of green building projects among private ownerships 
(Table 7). Nonetheless, as forms of voluntary policies of the government (Ahn et al., 2013), 
EXT is still important for encouraging project owners towards delivering green building 
projects (Ahn, et al., 2013; Choi, 2010; Gündeş & Yıldırım, 2016; Sentman, Del Percio, & 
Koerner, 2008; Shazmin, Sipan, & Sapri, 2016).  
Devising and implementing voluntary policies and programs is a very crucial role that the 
government should play for encouraging green building practices among project owners 
(Choi, 2010; GÜNDEŞ & Yildirim, 2016; Sentman, et al., 2008). Both (Gündeş & Yıldırım, 
2016; Shazmin, et al., 2016)) stated that greening the built environment is a policy agenda of 
government. Although there are many advocacies for more implementation of voluntary 
policies, especially the financial incentives (Fan, Zhu, & Wang, 2013; Gou, Lau, & Prasad, 
2013; Ying Liu, Pheng Low, & He, 2012), the effects varied.  For instance, Robinson and 
Edwards (2009) revealed insignificant relationship between government’s financial 
incentives and the decision of project owners to include sustainable features in their 
buildings, while the voluntary environmental governance programs of the governments in 
Australia has limited success in terms of buildings constructed with high levels of 
environmental performance, especially among the residential building project owners (Van 
der Heijden, 2013a, 2013b, 2015). Based on the results on Table 7, the non-commercial 
project owners, comprising the residential project owners, are mostly motivated towards 
delivering green building projects by INT than EXT (Mean rank = 74.83>72.45). This could 
be the reason for the limited effectiveness of the voluntary policies and programs of the 
government or EXT on residential building project owners in Australia.   
Other studies such as (Cidell & Cope, 2014; Mason, Marker, & Mirsky, 2011; Tinker, 
Kreuter, Burt, & Bame, 2006) have found voluntary policies and programs of the government 
to be a potent motivation for delivering green building projects among project owners. Based 
on the Mann Whitney test results, the government is more driven by EXT. This suggests that 
the government in Australia tries to show commitment to her policies, which in a way, is a 
sort of encouragement for the private sector project owners to subscribe to policy incentives 
or programs, although motivation, through INT and EXT, are not significantly different for 
both government and private sector owners. Similarly the INT and EXT of both commercial 
and non-commercial green building owners in Australia are insignificantly different.  
Although the covariance between the INT and EXT is low (β=0.448; <0.5), it suggests a 
mutually supportive and/or interdependent approaches for motivating the delivering of green 
building projects. According to Wallbauma, et al. (2010), singular approach to motivating the 
delivering of green building projects is seldom effective on their own. Feige, et al. (2011) 
also found that variety of actions, rather than a singular initiative are required to deliver 
necessary change towards green building practices. This could also be connected to the carrot 
and stick approach of motivating the delivering of green building projects, whereby strict 
mandates or legislations are combined with voluntary policies (Gou, et al., 2013; Olanipekun, 
et al., 2016). 
Conclusions 
As project owners play a critical role in advancing the delivery of green building projects, 
this study identified and empirically classified the drivers of motivation for delivering green 
building projects from the perspective of project owners in the Australian building sector. 
The study concluded that the motivation of project owners can be classified into INT and 
EXT, and both INT and EXT are complementary of one another in driving the delivering of 
green building projects. Furthermore, resulting from owners’ volition or personal 
endorsement, the INT is more important than EXT in driving project owners toward pursuing 
green building projects. In particular, the private owners are more driven by INT, while the 
public owners by EXT. Additionally, the commercial owners are more driven by both INT 
and EXT than non-commercial owners. 
The findings in this study have practical implications for both public owners, who are largely 
non-commercial owners and private owners, who are largely commercial owners who.  Given 
the high awareness and ambition about green building practices Australia, attempts to 
increase the delivering of green building projects may have to rely more on creating 
psychological awareness for green practices, particularly among project owner in the private 
sector. Given the effectiveness of the instrumentation of policy making in governance in 
Australia, policy making for green building practices will need to be centred more on 
invoking the INT of project owners than on incentive provisions. Additionally, government 
incentives for driving green building practices cannot be devised and formulated as stand-
alone mechanism anymore. More of INT needs to be introduced into government incentives 
in a rather complementary manner. An example will be to invoke the environmental 
consciousness of project owners by implementing policy incentives which encourages 
community participation in green building practices.  This further implies that the process of 
devising government policies for incentives for driving green building practices should be 
revisited to include project owners in the private sector. This can increase the attractiveness 
and effectiveness of government incentives for driving green building practices.   
Additionally, this study produced a scale of measurement with proven reliability, validity, 
and predictability for measuring project owners’ motivation for delivering green building 
projects in the building sector. This scale of measurements can be adapted for use in studies 
that pertains to motivation for delivering green building projects in different locational 
contexts, such as the US and UK where building project owners are actively involved in 
green building development.  
In spite of the significant contribution of this study, it suffers a number of limitations. First, 
although using proxy response through GSAP was properly justified and validated, it still 
constitutes a limitation because these responses were not directly from project owners. 
Second, despite being very important players in the building sector, the INT and EXT of 
project owners for delivering green building projects cannot adequately reflect the motivation 
of other participants such as designers, engineers, which are also essential for increased 
delivering of green building projects in the building sector in Australia. Given the difficulty 
in accessing a large number of project owners of green building projects in Australia, future 
qualitative research such as face-to-face interviews with project owners can be conducted to 
further investigate and validate project owners’ motivation for delivering green building 
projects.   
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